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L3: Entry 11 of 20 
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NAME 
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Dataalvph Main 

Site Construction by Travis Chamberlain. All images featured in this site 
Copyright 2001, Dataglyph Incorporated. All rights reserved. ... 
www.dataglyph.com/ - 7k - Cached - Similar pages 

Dataalvph Profile 

... DataGlyph was founded in 1989 with the aim of providing the Software Industry 
with hi-level visual interface design. Since then we have consulted with ... 
www.dataglyph.com/Profile.htm - 10k - Cached - Similar pages 
[ More results from www.dataolvph.com 1 

DataGlvphs Technology 

... from people and return it directly under an electronic format through Dataglyph 
controls (checkboxes, signatures, and clip regions on a Dataglyph document). ... 
www.xrce.xerox.com/showroom/techno/dataglyp.htm - 1 3k - Cached - Similar pages 

Xerox DataGlvphs 

... Create Your Own DataGlyph. An online GlyphServer provides a limited demonstration 
of the technology. Use it to encode or decode arbitrary information in a ... 
www.dataglyphs.com/ - 6k - Cached - Similar pages 

DataGlyph Toolkit 3.1 API 

DataGlyph Toolkit 3.1 API. Types. DgCallocType, DgContext, Public 

context data structure that encapsulates state for a series 

www.dataglyphs.com/api/ - 17k - Cached - Similar pages 
T More results from www.dataglvphs.com 1 

XSIS Dataglyph Codes 

... DataGlyph technology allows ordinary business documents to carry thousands of characters 
of information hidden in these unobtrusive gray patterns that can ... 
www2.xerox.com/xsis/dataglph.htm - 12k - Cached - Similar pages 

XSIS Customer Profiles 

... One of the first commercial applications for the use of DataGlyph codes is in the 
medical x-ray industry. Merge Technologies Inc. with XSIS has produced a hand ... 
www2.xerox.com/xsis/cust2pro.htm - 1 3k - Cached - Similar pages 
f More results from www2.xerox.com 1 

alphaAve.com I Details-DataGlvphs 

... can provide security.identification and other embedded information. The Xerox 
DataGlyph Toolkit provides a means of generating glyph blocks from arbitrary ... 
www.alphaavenue.com/details.php?tech=DataGlyphs - 12k - Cached - Similar pages 

XReader High Speed DataGlyph Reader for Xerox 

... XReader High Speed DataGlyph Reader for Xerox. ... Note: The real 

size of the smaller DataGlyph is % inch on a side. ... 

www.fsiautomation.com/xreader_high_speed_dataglyph_reader.htm - 9k - Cached - Similar pages 
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1. Xerox touts DataGlvphs for paper data 

Xerox touts DataGlyphs for paper data 

SmartPaper documents mix text, images and machine-readable code 

However successful electronic document distribution may become, Xerox believes that paper will remain the 
medium of choice for years to come. It has therefore developed an interesting technique for printing binary data 
on paper. Called SmartPaper, the scheme allows a document (whose primary function is to carry human-readable 
information) to carry machine-readable information in a form that does not offend readers' sensibilities. 

The data-carrying elements in SmartPaper, which Xerox calls DataGlyphs, are small line segments that slope 
either to the left or the right, depending on whether they encode a 1 or a 0 (see diagram). An ordinary office 
printer can record them, and ordinary office scanners can easily distinguish the segments. Seen at normal viewing 
distances, however, the segments merge into a uniform gray area that is very similar to an ordinary halftone tint. 

A region of this gray matter can be treated as a design element on the page, or it can just be tucked away in a 
corner. It is typically separate from the type and graphics, but can be overprinted provided that the proportion of 
DataGlyphs that are obscured is not too large. A scanned image of a page containing DataGlyphs can then be 
interpreted by Xerox's SmartPaper software. 

Paper is here to stay. Xerox is marketing SmartPaper because of paper's various advantages: 

• Paper is durable. Magnetic tape, if it is treated gently and retensioned at regular intervals, can hold data for 
a couple of years. Optical discs are guaranteed for ten years, and probably have a lifetime approaching 50 
years. Paper remains readable for hundreds of years. 

• Paper is reliable. Although information on paper can be damaged, the damage is usually obvious. Often the 
information can be recovered, at least partially. 

• Paper is legal. There is a huge body of law and tra- dition — contracts, checks, tax records, etc. — governing 
paper documents. The validity of computer evidence is largely untested. 

On the other hand, from a computer's viewpoint, paper is terrible because it's hard to extract information from it. 
Elegant fonts and low-resolution printers make OCR unreliable. (A good OCR product achieves 99% accuracy, 
which might be OK for ordinary text but is useless for executable instructions.) 

Furthermore, office documents are subject to many forms of degradation: coffee rings, ink smudges, staples, 
tearing, folding, spindling and mutilating. 

Bulletproof. In developing SmartPaper, Xerox sought an approach that was robust enough to survive such office 
hazards. The process it settled on has three steps: 

• Error-correcting coding. The binary data are embedded in an error-correcting code. Such codes place 
redundant bits in the data stream, sacrificing compactness for reliability. Depending oh the hazard level that 
is anticipated, the value of the information and the available space, different amounts of redundancy can be 
used. 

• Scattering. The encoded bytes are reordered in a pseudorandom way, scattering the data uniformly over the 
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entire block. Thus, even if sd^) portion of the page is obliterated, wh^^ie block is reconstructed (by 
f reversing the scatter), the damage will be distributed throughout the entire data stream. Then, because each 
data segment is only partially damaged, the error-correcting codes have a chance to recover the information. 

• Blocking. The scattered bits are grouped into blocks, to which framing and synchronization codes are 
added. The blocks are then printed, possibly with dummy glyphs to fill out unused space within the 
rectangle that the page designer has assigned. 

Xerox representatives demonstrated the reliability of SmartPaper to us in a dramatic way. Picking up a page 
containing a region of DataGlyphs, they tore it in half right through the gray area. They then scanned the 
half-page. The software recovered all of the original data. In another test, we scribbled over a data region with a 
ballpoint pen. Again, the software had no trouble. 

Obviously, if enough of the glyphs were damaged, the system would fail. However, the failure would be obvious 
to the software, which would flag the problem, thus preventing insidious undetected computer errors. 

Better than bar codes. There is already a common technology for printing machine-readable data on paper, 
namely bar codes. Xerox claims that SmartPaper is superior to bar codes in several ways. 

• Flexibility. The DataGlyph format is resolution-independent. It can be printed at 200 dpi for fax 
transmission or at 600 dpi on the latest laser printers. Going beyond 600 dpi is not practical, we were told. 
First, this is intended as an office technology and few offices keep a drum scanner around. But even with a 
good printer and scanner, most office paper surfaces cannot hold smaller details. 

• Data density. Xerox says that DataGlyphs can carry 128 bytes per square inch at 200 dpi, and up to a 
kilobyte per square inch at 600 dpi. In contrast, linear bar codes typically offer 24-40 bytes per square inch, 
we were told. Two-dimensional bar codes also exist; Xerox claims that at the same resolution and 
error-correction level, DataGlyphs take only 60% as much space as 2D bar codes. 

• Aesthetics. Bar codes are ugly and obvious. For example, experiments with direct mail have indicated that 
putting a bar code on a reply card can depress the response rate as much as 1%. DataGlyphs, in contrast, are 
quite inoffensive. At normal reading distance, a data area is a uniform gray. Close up, it is a random pattern 
of 45° diagonal lines. Xerox said that it chose this pattern because research showed it was the most pleasing 
to the eye. 

SmartPaper Controls. DataGlyphs can carry any binary data, including executable commands for the computer 
that is reading the document. Expecting that a logical use of SmartPaper will be for office forms, Xerox has 
defined a set of SmartPaper Controls that can be embedded in the DataGlyphs. They allow the forms designer to 
specify areas on the page with special properties. These include: 

• Check boxes. The software can be instructed to detect the presence or absence of marks within certain 
boundaries. This allows people to choose from several options by writing checkmarks on a form. 

• Signature regions. Similarly, the software can try to verify whether a form has been signed. It can easily 
tell if the signature space is blank. It cannot really tell whether the signature is valid, but it does look for the 
characteristic squiggles of handwriting. 

• Clip regions. The reader program treats everything in a clip region as a bitmap image. The idea is that the 
person filling out the form can put a drawing in such an area. Auto-accident reports, for example, 
commonly require such drawings. The drawing can be stored with the electronic version of the form, 
passed along to other programs for interpretation, etc. 

Windows toolkit. Xerox's SmartPaper technology is available to application developers in the form of a software 
toolkit for Windows 3. 1 . It includes an API for C and C++, a set of DLLs and drivers, and sample OLE servers. 
Licensing terms, as is usual with OEM software, depend on volume and product type. 

For today's desktop computers, the SmartPaper reader is a tad unwieldy; it requires at least 6 MB of RAM and a 
buffer that's twice the size of the scanned document. However, RAM is getting cheaper at a steady pace, so we 
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' don't see this as a real barrier. 

. Xerox sees lots of uses for SmartPaper: forms, direct mail, document publishing and others that its licensees will 
think of. Any application where documents must be sent out and returned, where computer data (such as file 
names or revision codes) must accompany human-readable information or where paper must be saved for legal 
reasons is a likely candidate. 

copyright 1996 by Seybold Publications 
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